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Epidemiology

120 000 ACL injuries/anually

2:1
9:1

Ratio
17



EPIDEMIOLOGY related to sport
• Basket

– 0,29 LCA/1000 hours of exposure in women
– 0,08 LCA/1000 expositions chez les garçons

sex-ratio :  3,6 
• Soccer

– 0,32 LCA/1000 hours of exposure in women
– 0,12 LCA/1000 expositions  chez les garçons  

sex-ratio 2,77
• Fighting

– 0,77 LCA/1000 hours of exposure in women
– 0,19 LCA/1000 hours of exposure in men

sex-ratio 4,05 
• Handball:  

– 0.82 LCA rupture  /1000 hours of exposure in women
– 0.31  LCA rupture /1000 hours of exposure in men

Sex-ratio 2,6

Prodromos CC, Han Y, Rogwowski J, et al. A meta-analysis of the incidence of anterior cruciate ligament tears as a function of gender, sport, and a knee injuryr eduction regimen. Arthroscopy 2007;23:1320–5.



Risk factors

• Differentes hypothesis :
– Anatomical hypothesis
– Neuromuscular and biomechanical inbalance / disorders
– Women : hormonal variations during menstrual phase

• Extrinsec & intrinsec factors



Risk factors
Hormonal effect

pre-ovulatory menstrual phase

Estrogen :     ACL strength

Higher ACL tears risks between entre 9th 14th day / 28

Less ACL injury during post ovulatory phase 15th 28th



Risk factors
Genetics

COL5A1/COL12A1 WISP2



ANATOMIC FACTORS
Hyperlaxity

– Numerous studies demonstrate hyperlaxity in young female adolescente > young male adolescent 
Huston LJ, Wojtys EM. Neuromuscular performance characteristics in elite female athletes. Am J Sports Med. 1996;24:427-436.

Rozzi SL, Lephart SM, Gear WS, Fu FH. Knee joint laxity and neuromuscular characteristics of male and female soccer and basketball players. Am J Sports Med. 1999;27:319.
Shultz SJ, Shimokochi Y, Nguyen AD, et al. Measurement of varusvalgus and internal-external rotational knee laxities in vivo. Part II: relationship with anterior-posterior and 
general joint laxity in males and females. J Orthop Res. 2007;25:981-988.

– Ramesh : ACL tears are more frequent in patient with GLOBAL JOINT HYPERLAXITY, especialy of the 
knee
Ramesh R, Von Arx O, Azzopardi T, Schranz PJ. The risk of anterior cruciate ligament rupture with generalized joint laxity. J Bone Joint Surg Br. 2005;87:800-803.
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Risk factors
Anatomic differences



Risk factors
Anatomical differences

Quadriceps angle
Sportsinjuryclinic.net

3.4° to 4.9°



Risk factors
Anatomical differences

Intercondylar notch
“A” shaped notch / Narrow notch

Decrease in 
ICN width: 
higher risk in 
women



Risk factors
Anatomical differences

Posterior tibial slope

No difference
in sex

Females with an increased
lateral slope are 1.2 times as
likely to sustain injury

Increased posterior tibial slope
contribute to non-contact ACL
injuries in females.



• 70 à 80% ACL tears mechanisms are non-contact pivot sports .

• Sutuation: 
– landing
– Change of direction 
– deceleration.

Olsen :  static valgus alignement of the lower extremity + 
external/internal rotation is a frequent cause of ACL injuries

Olsen OE, Myklebust G, Engebretsen L, et al. Injury mechanisms for anterior cruciate ligament injuries in team handball: a systematic video 
analysis. Am J Sports Med 2004;32:1002–12. 

Risk factors
Neuromuscular and kinematic control



Risk factors
Neuromuscular and kinematic control

Knee abduction moment

Quadriceps / Hamstring ratio
Quad dominant, less recruitment of hamstrings



Risk factors
Neuromuscular and kinematic control : landing

Biomechanical Measures of Neuromuscular Control and Valgus Loading of the Knee Predict Anterior Cruciate Ligament Injury Risk in  Female Athletes A Prospective Study
Timothy E. Hewett,Gregory D. Myer, Kevin R. Ford,Robert S. Heidt, Jr, Angelo J. Colosimo,, Scott G.  McLean,Antonie J. van den Bogert, Mark V. Paterno, PT, and Paul 
Succop,The American Journal of Sports Medicine, 2005 Vol. 33, No. 4  

Athletes should avoid landing with the 
knee in valgus

Hewett : ACL tear risk is correlated
with landing in valgus 



Treatment
Few options …



Surgery

A- shaped notch
Notchplasty ? If impingement à Notchplasty



Graft SIZE matter
Minimum graft size ?

Adapt the size of the graft to patient size

To small: increased risk of re rupture
« Big » graft diameter : risk of  flessum / post pain in flexion

Re-rupture rate increase if graft <8 mm



Surgery
Graft selection ?

Cosmetic but …

STIFNESS

Patellar tendon graft

Risk of graft rupture

Risk of contralateral injury

Hamstrings



Surgery
Additional ALL reconstruction ?

Lateral tenodesis ?



Surgery

Tibial slope osteotomy ?
>12º

Never ?
3rd revision surgery
Revision ACL-R
First intention ? 



Functional outcome

Worst outcome < 2 years PO

Equivalent at >2-year follow-up 

Worst subjective outcomes



Reinjury Rate
Age < 20
Contralateral harvest

10,7 % ipsilateral ACL injury; 
11,8% contralateral ACL 

3,4% reduced risk of ipsilateral
ACL compared to males

x3

Patellar tendon graft
Risk of graft rupture

Risk of contralateral injury



Prevention

Neuromuscular program and proprioceptive training

Drop test



Prevention works

Neuromuscular program and proprioceptive training

62% risk reduction



Conclusion
• Higher ACL injury incidence in women
• Women’s ACLs : smaller , less rigid, less resistant on a more laxe joint 
• Risk factors: multifactorial
• Anatomic factors may contribute: greater Q angle, smaller ACL size, 

narrower intercondylar notch, increased POST slope, increase static 
valgus 

• Neuromuscular and proprioceptive  protocols are vital to reduce 
injury incidence.

• Further studies are to be performed to have a better understanding
• Probably needs “dedicated” approaches 
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